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DETAILED ACTION 

1 . In view of the appeal brief filed on 2/22/05, PROSECUTION IS HEREBY REOPENED. 
New grounds of rejection are set forth below. 

To avoid abandonment of the application, appellant must exercise one of the following 
two options: 

(1 ) file a reply under 37 CFR 1 . 1 1 1 (if this Office action is non-final) or a reply under 37 
CFR 1.113 (if this Office action is final); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied by a 
supplemental appeal brief, but no new amendments, affidavits (37 CFR 1.130, 1.131 or 1.132) or 
other evidence are permitted. See 37 CFR 1.193(b)(2). 

Claim Objections 

2. Claim 5 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim, or amend the claim to place the claim in proper dependent form, or rewrite the claim in 
independent form. Specifically, the limitation that of the ratio XI to X2 is greater than 3 to 2 is 
already in the parent claims. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which the subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-3 and 6-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Cohen (US Patent 6,518,668) in view of Satta et al., hereinafter Satta (US Application 

Publication 2004/0121616). 

Regarding claim 1, Cohen discloses in figure 1, an integrated interconnect structure 
comprising a dielectric layer 12 over a semiconductor 10; a first trench formed in the dielectric 
layer, the trench having sidewalls; a first contiguous barrier layer 18 formed to a thickness xl 
over the upper surface of the dielectric layer and formed to a thickness x2 on the trench sidewalls 
wherein xl is greater than x2 with a ration of 3 to 2 (see col. 7, lines 3 and 4), and copper over 
the first barrier layer (col. 6, line 46). 

Cohen does not disclose the dielectric layer is a low K dielectric. 

Satta discloses in figures 1 that the dielectric of an interconnect structure whose barrier 
layer can be made with the same process as that of the Cohen reference, namely CVD, has low K 
dielectric (see paragraph 33). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to make the dielectric layer of the Cohen reference a low K 
dielectric in order to reduce the parasitic capacitance of that interconnect structure. 

Regarding claims 2, 8, and 12, Cohen in view of Satta renders obvious the claimed 
invention, as discussed above, also disclosing a second trench (see col. 5, lines 65-66). Although, 
Cohen does not expressly disclose the second trench spaced apart from the first trench less than 
160 nm, it would have been obvious to determine the distance between the trenches to be less 
than 160, since the trenches are miniaturized, and since the trenches themselves are narrowed to 
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about the same range (180 nm), it is possible to make the distance about the same range as that of 
the opening in the trenches so the resulting structure periodically would have insulators and 
interconnect plugs, as normally done in the art, and, for example, is shown in figure 1 of Satta. 

Regarding claims 3, 7, 10, 11, and 15, Cohen discloses a plurality of trenches, which 
would have the same barrier layer dimensions as the first trench. 

Regarding claim 6, 9, 13, 14, and 16, a second contiguous layer 20 is formed over the 
first contiguous barrier layer. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dana Farahani whose telephone number is (571)272-1706. The 
examiner can normally be reached on M-F 9:00AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeister can be reached on (571)272-1722. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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